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ERRATA AND AUTHORS’ EMENDATIONS 


Page 103, line rs, “C I 2879” should read “‘C I 5879.” 

Page 104, line 19, ‘‘C I 4103’ should read ‘‘C I 4or3.”’ 

Page 16r, line 31, ‘‘A. labenan. sp.’’ should read ‘‘ Labena n.. sp.” 

Page 168, the cuts of figures 1 and 2 should be transposed. 

Page 229-244, throughout the paper “‘Pegomyie afimis Stein.’ should read ‘‘Pegomyia vanduze 
Mallock r9r19.”’ 

Page 248, Table III, column 2, line rz, ‘‘ 434’ should read ‘‘334.” 

Page 252, Plate 32, A, should be inverted, 

Page 260, Table I, the figures in column 2 should read, from top to bottom, ‘‘1.39, 1.94, 1.89, .24, -23, 2%. 
17, .19, .21, .§5’"; the figures in column 3 should read “‘.so, .10, .17, .0g, .t0, .11, .10, Trace, .03, .10.”” 

Page 261, line to, ‘‘o.27’’ should read ‘‘o,26” and ‘‘o.17’’ should read ‘‘o.08,"" 

Page 280, parag-aph 2, line 1s, ‘‘41, B’’ should read ‘‘40, A.’’ 

Page 285, paragraph 2, line s, ‘‘38, D’’ should read ‘38, C.”” 

Page 286, paragraph 3, line 11, ‘‘tube’’ should read “tuber.” 





ILLUSTRATIONS 
PLATES 


NITRATES, NITRIFICATION, AND BACTERIAL CONTENTS OF Five Typrcat Acip 
Soms as AFFECTED BY Limg, Fertn1zER, Crops, AND MOISTURE 


PLATE 1.. Representative plates from. 1to 400,000 bacterial, dilution of acid 
yellow silty clay, cropped and held under optimum moisture conditions: 
A.—Aerobic plates, untreated. B.—Aerobic plates, treated with 2 tons 
of calcium carbonate. .C.—Aerobic plates, treated with complete ferti- 
lizer.. D.—Aerobic plates, treated with complete fertilizer and 2 tons of 
calcium carbonate. _E.—Aerobic plates, treated with complete fertilizer 
and 6 tons of calcium carbonate. . 2.1... 40.260: eset eee e ee gene tenes bes 

PLATE 2. Representative plates from 1 to 400,000 bacterial dilution of acid 
whitish silt loam and acid brown silt loam cropped and held under opti- 
mum moisture conditions: A.—Aerobic plates, acid whitish silt loam, 
untreated. B.—Aerobic plates, acid whitish silt loam, treated with 3 tons 
of calcium carbonate. C.—Aerobic plates, acid whitish silt loam, treated 
with 500 pounds of acid phosphate. D.—Aerobic plates, acid brown silt 
loam, untreated. E.—<Aerobic plates, acid brown silt loam, treated with 
3 tons of calcium carbonate. F.—Aerobic plates, acid brown silt; loam, 
treated with 500 pounds of acid phosphate. G.—Anaerobic plates, acid 
brown silt loam, untreated... H.—Anaerobic plates, acid brown silt, loam, 
treated with 3 tons of calcium carbomate. I,—Anaerobic plates, acid 
brown silt loam, treated with 500 pounds of acid phosphate 

PLATE 3. Representative plates from 1 to. 400,000 bacterial dilution of acid 
black peaty sand, cropped and held under optimum moisture conditions; 
A.—Aerobic plates, untreated, B.—Aerobic plates, treated with 2 tons 
of calcium carbonate. C.—Aerobic plates, treated with complete ferti- 
lizer. D.—Aerobic plates, treated with complete fertilizer and 2 tons of 
calcium carbonate. E.—Aerobic plates, treated with complete fertilizer 
and 6.tons.of calcium carbonate. F.—Anaerobic plates, treated with 
complete fertilizer, G.—Anaerobic plates, treated with complete ferti- 
lizer and 2 tons of calcium carbonate, H.—Anaerobic plates, treated with 
complete fertilizer and 6 tons of calcium carbonate. .. 

PLaTE 4. Representative plates from 1 to 400,000 bacterial dilution of acid 
dark-brown peat, cropped and heid under optimum moisture conditions: 
A.—Aerobic plates, untreated. B.—Aerobic plates, treated with 2 tons 
of calcium. carbonate. C.—Aerobic plates, treated with 20 tons of cal- 
cium. carbonate. D.—Anaerobic plates,” untreated. E.—Anaerobic 
plates, treated with 2 tons of calcium carbonate. F.—Anaerobic. plates, 
treated with 20 tons of calcium carbonate 

PLATE 5. Representative plates from 1 to 40,000 bacterial dilution of acid 
yellow silty clay kept at different moisture contents: A,.—Aerobic plates, 
from soil kept one-half saturated. H,.—Anaerobic plates, from soil kept 
one-half saturated. C,.—Aerobic plates of carbon-dioxid-surviving organ- 
isms from soil kept one-half saturated. A,.—Aerobic plates from soil kept 
fully saturated. H,.—Anaerobic plates from soil kept fully saturated. 
C;.—Aerobic plates of carbon-dioxid-surviving organisms from sdil kept 
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PLATE 6. Representative plates from 1 to 40,000 bacterial dilution of acid 
whitish silt loam kept at different moisture contents: A,.—Aerobic plates 
from soil kept one-fourth saturated. H,.—Anaerobic plates from soil 
kept one-fourth saturated. (C,.—Aerobic plates of carbon-dioxid-surviv- 
ing organisms from soil kept one-fourth saturated. A,.—Aerobic plates 
from soil kept one-half saturated. H,.—Anaerobic plates from soil kept 
one-half saturated. C,.—Aerobic plates of carbon-dioxid-surviving organ- 
isms from soil kept one-half saturated. A;.—Aerobic plates from soil 
kept fully saturated. H,.—Anaerobic plates from soil kept fully satu- 
rated. C,.—Aerobic plates of carbon-dioxid-surviving organisms from 
soil kept fully saturated j 

PLATE 7. Representative plates from 1 to 40,000 bacterial dilution of acid 
brown silt loam kept at different moisture contents: A,.—Aerobic plates 
from soil kept one-fourth saturated. H,.—Anaerobic plates from soil 
kept one-fourth saturated. C,.—Aerobic plates of carbon-dioxid-surviv- 
ing organisms from soil kept one-fourth saturated. A,.—Aerobic plates 
from soil kept one-half saturated. H,.—Anaerobic plates from soil kept 
one-half saturated. C,.—Aerobic plates of carbon-dioxid-surviving 
organisms from soil kept half saturated. A,;.—Aefobic plates from soil 
kept fully saturated. H,;.—Aerobic plates from soil kept fully saturated. 
C;.—Aerobic plates of carbon-dioxid-surviving organisms from soil kept 
fully saturated 

PLATE 8. Representative plates from 1 to 40,000 bacterial dilution of acid 
black peaty sand kept at different moisture contents: A,.—Aerobic 
plates from soil kept one-fourth saturated.. H,.—Anaerobic plates from 
soil kept one-fourth saturated. C,.—Aerobic plates of carbon-dioxid- 
surviving organisms from soil kept one-fourth ‘saturated. A,.—Aerobic 
plates from soil kept one-half saturated. H,.—Anaerobic plates from 
soil kept one-half saturated. (C,.—Aerobic plates of carbon-dioxid-sur- 
viving organisms from soil kept one-half saturated. A;.—Aerobic plates 
from soil kept fully saturated. H,.—Anaerobic plates from soil kept 
fully saturated. C,.—Aerobic plates of carbon-dioxid-surviving organ- 
isms from soil kept fully saturated 

PLATE 9. Representative plates from 1 to 40,000 bacterial dilution of acid 
dark-brown peat kept at different moisture contents: A,.—Aerobic 
plates from soil kept one-fourth saturated. H,.—Anaerobic plates from 
soil kept one-fourth saturated. C,.—Aerobic plates of carbon-dioxid- 
surviving organisms from soil kept one-fourth saturated. A,.—Aerobic 
plates from soil kept one-half saturated. H,.—Anaerobic plates from 
soil kept one-half saturated. C,.—Aerobic plates of carbon-dioxid-sur- 
viving organisms from soil kept one-half saturated. A;.—Aerobic plates 
from soil kept fully saturated. H;.—Anaerobic plates from soil kept fully 
saturated. C,;—Aerobic plates of carbon-dioxid-surviving organisms 
from soil kept fully saturated 


PHYSODERMA DISEASE OF CORN 


Piate A. Corn leaf showing the effects of an attack by Physoderma zeae- 


‘PLATE 10. Blade and sheath of corn plant. showing the effects of severe 
attack by Physoderma zeae-maydts. 
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PLATE 11. Old sheaths and culms of corn showing effects of severe attacks by 
'Physoderma zeae-maydis: A, B.—Badly diseased stalks broken over at 
weakened, infected lower nodes. C, E.—Portions of old attacked sheaths 
showing characteristic shredding. D.—Portion of an old infected stalk 
showing discoloration both on outside and in pith due to the attacks of 
| nT En Ae, ee eT ee ee ere 

PLATE 12. Blades and sheath of corn showing the Physoderma disease pro- 
duced by inoculating plants in the greenhouse with a suspension of the 
sporangia of P, zeae-~maydis in tap water... ..... 2... cece cece eee eee eens 

PLATE 13. Physoderma zeae-maydis: Various stages in the germination of 
sporangia, formation of zoospore, and germination of zoospore. a.—Spor- 
angium. 6, c, d—Opening sporangia showing the early stages of zoospore 
formation. e.—Mature zoospores escaping through the ruptured apex of 
the endosporangium. /.—The collapsing endosporongium after the zoo- 
spores have escaped. g.—Zoospores. h.—Germinating zoospores........ 

PLATE 14. Physoderma zeae-maydis: a-{.—Zoospores germinating by fine 
threadlike hyphe which have penetrated the epidermal cell walls of a 
tender leaf of Indian corn. Inc, e, and f the enlarged cells have begun to 
form in the epidermal cells of the host. ..............seeee ents eneeeeeees 

PLATE 15. Physoderma zeae-maydis: Mycelial stages within the host cells. 
a-d.—Drawings from ordinary high-power magnifications showing the 
fibers and enlarged cells of the mycellum. e-g.—Drawings magnified with 
oil-immersion lens. b, d, g.—Notice the young sporongia at the ends of 
a ITER 0 40> nese atunieaiees avon) Stusane dleaned and bon 

PLATE 16. Physoderma zeae-maydis: a-e, Mycelial fibers penetrating the cell 
walls of the host tissue. /, g, Different types of reproductive bodies. ..... 

PLATE 17. Physoderma zeae-maydis; Photomicrographs showing the. different 
stages of the development in the host tissue (teosinte). A.—Notice the 
reproductive bodies connected by the very fine threadlike hyhe in the 
central cells of the figure, B.—Host cells filled with mature sporangia... 
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INJURY TO CASUARINA TREES IN SOUTHERN FLORIDA BY THE MANGROVE BORER 


PLATE 18. A.—Casuarina trees planted along the water front, Belle Isle, 
Miami Beach, Fla., June, 1918. B.—Casuarina trees disfigured and killed 
by the mangrove borer (Chrysobathris tranquebarica) at Miami Beach, Fla. . 
PLATE 19. Chrysobothris tranquebarica: A.—Sex differences in the last 
abdominal segment. B.—Lateral and dorsal view of ovipositor. C.— 
Bark of red mangrove (Rhizophora mangle) showing how it is divided into 
PLATE 20. Chrysobothris tranquebarica: A.—Larval burrow in cambium of 
Australian pine (Casurina equisetifolia), Miami Beach, Fla. B.—Larvae, 
ventral and dorsal views. C.—Pupa, dorsal and central views. D.— 
Female and male adult beetles... .. 0... een n eee ce ete ceeeneeeceneees 
PLATE 21. Chrysobothris tranquebarica: Adult male, dorsal view 
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Lire-History OBSERVATIONS ON Four RECENTLY DESCRIBED PARASITES OF 
BRUCHOPHAGUS FUNEBRIS 


PLATE 22. A.—Liodontomerus perplexus: Adult female. B.—Evutelus bru- 
chaphags:, Adult fesmia he 5. 5. . bey es eyed ccce sion woree Revels onidediaeplde od bier 
PLATE 23. A.—Trimeromicrus maculatus: Adult female. B.—Liodontomerus 
secundus: Adult female 
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Errect oF CERTAIN COMPOUNDS OF BARIUM AND STRONTIUM ON THE 
GrRowTH OF PLANTS 


PLATE 24. A.—Effect of barium on the growth of cowpeas with and without 
calcium carbonate. B.—Stimulating effect of barium on root growth of 
cowpeas. C.—Effect of barium on the growth of soybeans 


ANGULAR-LEAFSPOT OF ToBACCO, AN UNDESCRIBED BACTERIAL DISEASE 


PLATE 25. A.—A tobacco leaf showing an early stage of the angular-leafspot. 
B.—Angular leaf spots on a tobacco leaf 

PLate 26, A.—Upper surface of a tobacco leaf affected with the angular- 
leafspot. B.—Lower surface of a tobacco leaf affected with the angular- 


PLATE 27. A.—Angular leaf spots on a tobacco leaf as seen in transmitted light. 
B.—Atypical angular leaf spots on a narrow leaf of tobacco 


Two SPECIES oF PEGomyia MINING THE LEAVES oF Dock 


PLaTE 28. A.—Eggs of Pegomyia afinis. B.—Parasitized eggs of Pegomyia 
calyptrata. C.—Eggsof Pegomyia calyptrata. D.—A small mine on Rumex 
leaf, showing the original linear mine and the beginning of the blotch mine. 
E.—A typical mine on Rumex obtusifolius produced by the larva of Pego- 
myia calyptrata. F.—A monstrosity, an adult P. calyptrata issuing feet first 
from its puparium. G.—A typical mine’on Rumex crispus produced by 
the larva of Pegomyia calyptrata. H.—A mine on Rumex obtrusifolius, pro- 
duced by a nearly mature larva entering a new leaf to complete its develop- 


PLATE 29. A.—Fiske cages, used in studying the adult flies of Pegomyta spp., 
showing the arrangement in outdoor insectary. B.—Glass cylinder 'cage, 
used in studying habits of adult flies. C.—Fiske cage, used in studying 
habits of adult flies 

PLatTE 30. A.—Ventral aspect of posterior segment of larva of Pegomyia affinis, 
showing lobes and anal opening. B.—Lateral aspect of posterior segment 
of larva of P. affinis, showing tubercles. C.—Lateral aspect of posterior seg- 
ment of larva of P. calyptrata. D.—Ventral aspect of posterior segment of 
larva of P. calyptrata, showing lobes and anal opening. . E.—‘‘ Pseudo- ' 
cephalon’’ (Henneguy) of P. calyptrata: a, buttonlike’ areas referred to 
in text; 5, sensory papilla; c, antenna; d, mandibular sclerite; e, anterior 
spiracle. F.—Posterior spiracle of larva of P. calyptrata 


INFLUENCE OF FOREIGN POLLEN ON THE DEVELOPMENT OF VANILLA FRUITS 


PLate 31. A.—Left to right, Vanilla planifolia, first of each pair close-fertil- 
ized, second fertilized with vanillon pollen. B.—Cross sections of same 


Pate 32. A.—Vanillon No. 13 fruits, close- and cross-fertilized. Lower row 
close-fertilized, upper fertilized with pollen of Vanilla planifolia. B.— 
Cross section of same fruits 

PLATE 33. A.—Vanillon No. 34: Fruits at right fertilized with pollen of 
Vanilla planifolia, left close-fertilized. _B.—Cross sections of same fruits. 

Pate 34. A.—Vanillon No. 43 fruits. Upper row fertilized with pollen of 
Vanilla planifolia, lower row close-fertilized. _B.—Cross sections of same 
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PuaTE 35. A.—Longitudinal sections of vanilla fruits. Left to right: Vanil- 
lon, pistillate,  vanillon, staminate; vanillon, pistillate, x Vanilla 
planifolia, staminate; Vanilla planifolia, pistillate, x vanillon, staminate; 
Vanilla planifolia, pistillate, < Vanilla planifolia, staminate. B.—Com- 
parative length of cleared columms and ovaries. Vanillon above, Vanilla 
planifolia below 


A Fig_p Stupy or THE INFLUENCE OF ORGANIC MATTER UPON THE WATER- 
Howpinc Capacity oF A Sizt-Loam Sor, 


PLATE 36. View of Field J., Minn. Agr. Experiment Station Farm, showing 
topography and surroundings, looking from plot 6 to the barn which occu- 
pies part of plot 1 


FUSARIUM-BLIGHT OF PoTATOES UNDER IRRIGATION 


Prats 37. Effect of Fusarium-blight on seed pieces of potato: A.—Early 
Ohio seed pieces: Control above; pieces inoculated-with F. oxysporum 
below. B.—Early Ohio plant. See piece inoculated with F; oxysporum. 
C.—Early Ohio seed pieces: Control (left) and inoculated (right) seed 
pieces. D.—Seed piece well decayed, resulting from soil infection. 
Seed-piece rot in field 

PLATE 38. A.—Inoculated and uninoculated stems of same potato plant. 
B.—Potato plant (control), showing method of inoculating with wedge of 
melilotus stem. C.—Seed-piece rot in field. D.—Potato plant naturally 
infected by F. oxysporum in the field 

PLATE 39. Potato stems showing seed-piece rot: A.—Stem split to show rot- 
ting due to organism entering through seed piece from soil. B.—Stem split 
to show slight discoloration at base where infection from soil-infected seed 
piece occurred. C.—Seed piece of potato plant shown in Plate 4o, B. 
D.—Seed-piece rot in field 

PLATE 40. Potato plants affected by Fusarium blight: A.—Potato plant late 
in season with rolled leaves. Fusarium blight. B.—Top of potato plant 
consisting of three stems. C.—Potato plant of two stems; one at left showing 
Fusarium blight, or wilt caused by seed-piece infection; one at right 
healthy. D.—Plant with rolled leaves gradually dying from Fusarium 


PLATE 41. A.—A field of potatoes showing the result of unfavorable cultural 
and soil conditions, by which seed-piece rot destroyed 60 per cent of the 
stand. B.—A field of potatoes planted with whole seed (rows to right) and 
cut seed (rows to left) at midseason 


Errect oF CERTAIN GRAIN RATIONS ON THE GROWTH OF THE WHITE 
LEGHORN CHICK 


PLATE 42. A.—Lot 1 at the age of 3 months. B.—Lot 3 at the age of 3 months. 
C.—Lot 2 at the age of 3 months 


TEXT FIGURES 


DETERMINATION OF ACIDITY AND TITRABLE NITROGEN IN WHEAT WITH THE 
HypRoGEN ELECTRODE 
Fic. 1. Graphs showing the hydrogen-ion concentration of wheat extract on 
titration to Py 7 
2. Graphs showing the hydrogen-ion concentration of wheat extract on 
SPM MER 653 and oessa ges chctinuctececaqusiabne’ devaa dete cut 
106547°—20-——2 





x Journal of Agricultural Research 





Fic. 3. Graphs showing the hydrogen-ion concentration of wheat extract on 
titration to Py ous, 0ediiee.. canned. ellison . 08. odellaetn 
4. Graphs showing the production of amino nitrogen at different 


5. Graphs showing the total phosphorus in wheat extract at different 
periods of extraction and at different temperatures 

6. Graphs showing the inorganic phosphorus in wheat extract at different 
periods of extraction and at different temperatures 


AsH ABSORPTION BY SPINACH FROM CONCENTRATED Sor, SOLUTIONS 


Fic. 1. Graphs representing total ash and individual ash constituents found in 
spinach tops from plots receiving the substances indicated 
2. Graphs representing total ash and individual ash constituents in spinach 
roots from plots receiving the substances indicated 


NITRATES, NITRIFICATION, AND BACTERIAL CONTENTS OF Five Typicat Acip 
Soms AFFECTED BY LIME, FERTILIZER, CROPS, AND MOISTURE 


Fic. 1. Graphs showing the relation of aerobes and anaerobes to nitrification of 
five acid soils with and without lime and fertilizer treatments........ 

2. Graphs showing the relation of aerobes and anaerobes to nitrates in five 

acid soils kept at different moisture contents. ..............0seeee06 


INFLUENCE OF SALTS ON THE NitRIc-NITROGEN ACCUMULATION IN THE SOIL 


Fic. 1. Graphs showing molecular concentrations at which the highest stimu- 

lation is noted 

2. Graphs showing the percentage of stimulation at the above noted mole- 
cular concentrations (see fig. 1), the untreated soil being counted as 
producing 100 per cent of nitric nitrogen 

3. Graphs showing the molecular concentrations at which the various salts 
are toxic to nitrification 

4. Graphs showing the molecular concentrations which reduce the nitelfi 
cation to three-fourths normal 

5. Graphs showing the percentages of nitric nitrogen produced in 100 gm. 
of soil to which had been added 2 10-* mole of the various salts, the 
untreated soil being counted as producing roo per cent 


PHYSODERMA DISEASE OF CORN 


Fic. 1. Map showing the distribution of Physoderma zeae-maydis in the United 
States. Broken lines, P. zeae-maydis present: solid line, P. zeae- 
maydis causing damage 


INJURY TO CASUARINA TREES IN SOUTHERN Peennn BY THE MANGROVE 
BORER 


Fic. 1., Chrysobothris tranquebarica: Larva, dorsal, lateral, and ventral views... 
2. Chrysobothris tranquebarica; a, Female pupa, ventral view; b, same, 
dorsal view 
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Lire-HistORY OBSERVATIONS ON FouR RECENTLY DESCRIBED PARASITES 
OF BRUCHOPHAGUS FUNEBRIS 


Fic. 1. Liodontomerus perplexus: Larva 
. Liodontomerus perplexus: Pupa 
. Liodontomerus secundus: Larva 
. Liodontomerus secundus: Pupa 
. Eutelus bruchophagi: Larva 
. Eutelus bruchophagi: Pupa 
. Trimeromicrus maculatus: Larva. ...... 2... ccc cece eee e eee eens 
. Trimeromicrus maculatus: Pupa 


APPLE-SCALD 


. Graphs showing the effect of maturity upon susceptibility of Grimes 
apples to scald 

. Graphs showing the relative susceptibility to scald of eastern and 
western Grimes apples : 

. Graphs showing the effects of temperature on apple-scald at the end 
of 4, 6, 7, 9, 13, and 16 weeks 

. Graphs showing the effects of temperature on apple-scald at the end of 2, 
3, 4, 5, 7, 12, and 16 weeks 

. Graphs showing the effects of temperature on apple-scald at the end of 
2,3, 4, 5,9, and 11 weeks 

. Graphs showing the effect of temperature on apple-scald at the end of s, 
7,9, II, 13, 16, and 19 weeks 

. Graphs showing the effect of temperature on apple-scald at the end of 7, 
10, 12, and 18 weeks 

. Graphs showing the effect of temperature on apple-scald at the end of 
ee. gg Er a ere Ooo y ae nh oe 

. Graphs showing the effect of temperature on apple-scald at the end of 
8, 12, 16, and 20 weeks 

Graphs showing the effect of temperature on apple-scald at the end of 

8, 12, and 16 weeks 

. Graphs showing the relation of carbon dioxid to apple-scald production. 


Two SPECIES OF PEGOMYIA MINING THE LEAVES OF Dock 


. A, pharyngeal skeleton of first instar, Pegomyia calpytrata Zett; B, phar- 
yngeal skeleton of second instar, P. calyptrata; C, mandibular scle- 
rite of second instar, P. calyptrata; D, pharyngeal skeleton of third 
instar, P. calyptrata; E, pharyngeal skeleton of first instar, P. affinis 
Stein; F, mandibular sclerite of first instar, P. affinis; G, pharyngeal 
skeleton of second instar, P. affinis; H, pharyngeal skeleton of third 
instar, P. affinis 


A Fretp Stupy oF THE INFLUENCE OF ORGANIC MATTER UPON THE WATER- 
HoupiInG Capacity oF A Siit-Loam Som, 


Fic. 1. Diagram showing arrangement of plots and crops on field J, University 
Farm, St. Paul, Minn. A is the original plan adhered to from 1893 to 
1914, while B shows the cropping plan in 1915. C' shows the arrange- 
ment of the samples taken for the two composites from a plot 
2. Diagram showing the amount and distribution of the rainfall at Univer- 
sity Farm, St. Paul, Minn., during part of the season of 1915. The 
dates of sampling are indicated by asterisks 





